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(54) DISPLAY DEVICE, DISPLAY SYSTEM, AND DISPLAY CONTROL PROGRAM

(57) [Object] To provide favorable viewing [Means of
Achieving the Object] Including a determining unit con-
figured to determine, based on a size of a first image
represented by first image data, whether the first image
is able to be displayed in a display region of the display
device; a generating unit configured to generate, based

on the first image data, second image data representing
a second image that conforms with a size of the display
region, in response to a determination that the first image
is not able to be displayed in the display region; and a
display unit configured to reproduce the second image
data.
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Description

[Technical Field]

[0001] The present invention relates to display devic-
es, display systems, and display-control programs.

[Background Art]

[0002] Conventionally, a display device for displaying
images has had a function to enlarge or compress a dis-
played image (patent literature 1). Furthermore, as a type
of such a display device, there has been a projector for
projecting to display images, based on image data.
[0003] As for scaling-methods performed by a conven-
tional projector for enlarging and compressing an image
to be projected, there has been a method for executing
scaling processing on a displayed image and a method
for executing scaling processing on image data corre-
sponding to an image to be projected.

[Citation List]

[Patent Literature]

[0004] [Patent document 1] Japanese Unexamined
Patent Application Publication No. 2001-197365

[Summary of Invention]

[Technical Problem]

[0005] With respect to executing scaling processing on
an image to be displayed, which is performed by a con-
ventional projector, there has been a concern of deteri-
oration in image quality in a case of, for example, enlarg-
ing a once-compressed image. Additionally, with respect
to executing scaling processing on image data corre-
sponding to an image to be projected, as performed by
a conventional projector, there has been a concern of
taking a long time for an image to be displayed, depend-
ing on data volume of the image data.
[0006] Thus, scaling processing of an image per-
formed by a conventional projector may disturb favorable
viewing for a user.
[0007] In view of such a matter as described above,
the object of the disclosed technique is to provide favo-
rable viewing.

[Solution to Problem]

[0008] According to an embodiment, a display device
is provided, the display device including: a determining
unit configured to determine, based on a size of a first
image represented by first image data, whether the first
image is able to be displayed in a display region of the
display device; a generating unit configured to generate,
based on the first image data, second image data repre-

senting a second image that conforms with a size of the
display region, in response to a determination that the
first image is not able to be displayed in the display region;
and a display unit configured to reproduce the second
image data.

[Advantageous Effects of Invention]

[0009] According to at least one embodiment, favora-
ble viewing may be provided.

[Brief Description of Drawings]

[0010]

[FIG. 1] FIG. 1 is a drawing illustrating an example
of a system configuration of a display system, ac-
cording to a first embodiment;
[FIG. 2] FIG. 2 is a drawing for explaining overall
processing performed by a display device, according
to the first embodiment;
[FIG. 3] FIG. 3 is a drawing illustrating an example
of a hardware configuration of the display device;
[FIG. 4] FIG. 4 is a drawing for explaining a functional
configuration of the display device, according to the
first embodiment;
[FIG. 5] FIG. 5 is a flowchart for explaining the
processing performed by the display device, accord-
ing to the first embodiment;
[FIG. 6] FIG. 6 is a drawing for explaining an example
of a determination result of an image-size-determin-
ing unit;
[FIG. 7] FIG. 7 is a drawing for explaining the func-
tional configuration of the display device, according
to a second embodiment;
[FIG. 8] FIG. 8 is a flowchart for explaining the
processing performed by the display device, accord-
ing to the second embodiment;
[FIG. 9] FIG. 9 is a flowchart for explaining the
processing performed by the display device, accord-
ing to a third embodiment; and
[FIG. 10] FIG. 10 is a drawing for explaining an ex-
ample of image data stored in a memory in image-
projecting processing, according to the third embod-
iment.

[Description of Embodiments]

(First Embodiment)

[0011] The following description explains the first em-
bodiment, with reference to drawings. FIG. 1 is a drawing
illustrating an example of a system configuration of a dis-
play system, according to the first embodiment. A display
system 100 according to the first embodiment includes
a display device 200 and a server 300. In the display
system 100, the display device 200 and the server 300
are coupled to each other via a network N such as a local
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area network (LAN).
[0012] A display-control program 210 is installed on
the display device 200. When the display-control pro-
gram 210 is executed, the display device 200 acquires
content data from the server 300, and displays content
based on the content data, for a user to view the content.
[0013] The content data according to the first embod-
iment includes a single set of image data such as a photo
as well as multiple sets of image data or video data pro-
vided as a slide-show for a user, etc. In the explanation
of the first embodiment, video data is considered to be a
compilation of (frames of) image data. In other words,
the content data according to the first embodiment may
include more than a single set of image data. Here, the
content data may include sound data, etc., in addition to
a single set of image data.
[0014] According to the first embodiment, for example,
in a case where the size of an image to be displayed
based on image data is larger than the display region of
the display device 200, the display device 200 adjusts
the size of the image into the size of the display region,
and then stores the image data in a memory area. Then,
upon receiving an instruction for scaling the image or for
changing the resolution of the display region while dis-
playing (or playing) content, etc., the display device 200
performs scaling processing by use of the image data
stored in the memory area, to display the image.
[0015] According to the first embodiment, a user may
be provided with favorable viewing of content data even
though scaling processing of an image is performed, be-
cause image quality is maintained and an image is pre-
vented from taking long time to be displayed, due to such
a configuration.
[0016] Here, the display device 200 according to the
first embodiment may be a projection device such as a
projector, an electronic whiteboard, a digital signage, etc.
In the following explanation of the first embodiment, the
display device 200 is considered as a projector. Further,
there is no limitation regarding the number of servers 300
for providing content data, even though there is only one
server 300 in the display system 100 illustrated in FIG.
1.. Multiple servers 300 for providing content data may
exist on the network N. The display device 200 may ac-
quire desired content data from an arbitrarily selected
server 300.
[0017] The following description explains processing
performed by the display device 200 according to the first
embodiment, with reference to FIG. 2. FIG. 2 is a drawing
for explaining the overall processing performed by the
display device according to the first embodiment.
[0018] In FIG. 2, the size of the display region (i.e. the
projection region) of the display device 200 is 1280 3
800 [pixel], and the size of an image 31 represented by
image data included in content data that is input to the
display device 200 is 5120 3 5120 [pixel] (Step S21).
[0019] In such a case, the size of the image 31 is larger
than the size of the display region of the display device
200 with respect to the widths and the heights. Thus,

responding to reception of an instruction for displaying
content, the display device 200 displays an image 31a
which is obtained by compressing the image 31 into a
size that is the largest possible to fit in the size of the
display region of the display device 200. That is to say,
the display device 200 generates image data represent-
ing the image 31a, based on the image data representing
the image 31. Then, the display device 200 temporarily
stores the image data representing the image 31a in a
memory area (Step S22).
[0020] Specifically, the display device 200 performs
compression regarding the image data representing the
image 31, so that the height of the image 31a conforms
to the height of the display region. Thus, the size of the
image 31a is compressed into 800 3 800 [pixel]. Here,
the image 31 and the image 31a have the same aspect
ratios.
[0021] Here is an explanation of a case where a mag-
nification ratio regarding the display region is set on the
display device 200. In the example in FIG. 2, a case of
setting the magnification ratio to 80 % is explained.
[0022] In a case of setting the magnification ratio to 80
% on the display device 200, the size of the display region
of the display device 200 is scaled into 1024 3 640 [pixel].
Here, the display device 200 displays an image 31b,
which is obtained by compressing the image 31a into 80
% of the size for conforming with the size of the display
region. In other words, the display device 200 generates
image data representing the image 31b, whose size is
640 3 640 [pixel], based on the image data representing
the image 31a, and then performs projection to display
the image 31b represented by the generated image data
(Step S23).
[0023] In such a way, in a case of compressing the
display region, the display device 200 according to the
first embodiment generates, based on the image data
representing the image 31a generated in advance, image
data representing the image 31b to be displayed on the
compressed display region. Thus, according to the first
embodiment, with respect to scaling processing, the im-
age 31b may be displayed quickly, i.e., time for the image
31b to be displayed is shortened, compared to a case of
displaying the image 31b, based on the larger-sized im-
age 31.
[0024] In the following is explained a case where the
magnification ratio on the display device 200 is changed
from 80 % to 90 %.
[0025] In a case where the magnification ratio is
changed to 90% on the display device 200, the size of
the display region is scaled into 1152 3 720 [pixel]. Here,
the display device 200 displays an image 31c, which is
obtained by scaling the image 31a to 90% of the size. In
other words, the display device 200 generates, based on
the image data representing the image 31a, image data
representing the image 31c whose size is 720 3 720
[pixel], and then performs projection based on the gen-
erated image data (Step S24).
[0026] In such a way, even in a case where a setting
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for enlarging the display region is provided after the dis-
play region is compressed, the display device 200 ac-
cording to the first embodiment generates the image data
representing the image 31c, based on the image data
representing the image 31a generated in advance.
Therefore, according to the first embodiment, with re-
spect to the scaling processing, deterioration in image
quality of the image 31b may be prevented, compared
to a case of magnifying the image 31c, which is obtained
by compressing the image 31, in order to display the im-
age 31b.
[0027] As described above, in a case of performing
scaling of the display region, the display device 200 ac-
cording to the first embodiment is capable of shortening
the time for an image to be displayed and maintaining
image quality, which provides favorable viewing for a us-
er.
[0028] Here, although a case of changing the size of
the display region in scaling processing is explained in
the example in FIG. 2, the same manner applies for a
case of performing scanning of an image.
[0029] For example, in the state of Step S22, in a case
of receiving an instruction for compressing the image 31a
into 50 % of the size while maintaining the size of the
display region, the display device 200 generates image
data representing an image in accordance with the in-
struction, based on the image data representing the im-
age 31a, and then displays the image in the display region
of Step S22.
[0030] Furthermore, in a case of subsequently receiv-
ing an instruction for enlarging the image, which was
compressed into 50 % of the size, into 80 % of the size,
the display device 200 generates, based on the image
data representing the image 31a, image data represent-
ing an image whose size is scaled by the magnification
ratio of 80 % while maintaining the size of the display
region, and then displays the image in the display region
of Step S22.
[0031] In the following explanation, an expression
"changing the size of an image to be displayed" includes
both of processing of changing the size of the display
region and processing of changing the size of an image
to be displayed on the display region.
[0032] The following description explains a hardware
configuration of the display device 200 according to the
first embodiment, with reference to FIG. 3. FIG. 3 is a
drawing illustrating an example of the hardware config-
uration of the display device.
[0033] The display device 200 according to the first
embodiment includes a central processing unit (CPU)
21, a random access memory (RAM) 22, a read-only
memory (ROM) 23, an external interface (I/F) 24, a com-
munication I/F 25, an image-projecting device 26, etc.,
which are mutually connected via a bus B.
[0034] The CPU 21 is a processor that retrieves pro-
grams and data from a memory device such as the ROM
23 onto the RAM 22, in order to execute processing for
performing overall control of the display device 200 and

actualizing functions of the display device 200.
[0035] The RAM 22 is a volatile semiconductor mem-
ory (i.e. a memory device) for temporarily storing pro-
grams and data. The data temporarily stored in the RAM
22 includes image data to be displayed by the display
device 200. In other words, the RAM 22 functions as an
image-memory that stores image data representing an
image to be displayed by the display device 200.
[0036] The ROM 23 is a non-volatile semiconductor
memory (i.e. a memory device) capable of storing pro-
grams and data even when the power is turned off.
[0037] The external I/F 24 is an interface to an external
device. The external device may be a recording medium
27, etc. The recording medium 27 is capable of storing
content data to be reproduced by the display device 200
and programs for actualizing the embodiment. The dis-
play device 200 is capable of performing read/write
processing on the recording medium 27 via the external
I/F 24.
[0038] The recording medium 27 may be a universal
serial bus (USB) memory, a secure digital (SD) memory
card, etc. The recording medium 27 may be a digital ver-
satile disk (DVD), a compact disk (CD), a flexible disk,
etc., as well.
[0039] The communication I/F 25 is an interface for
connecting the display device 200 to the network N. Thus,
the display device 200 is capable of performing data
transmission via the communication I/F 25. That is to say,
the display device 200 is capable of acquiring content
data from the server 300 via the communication I/F 25.
[0040] The image-projecting device 26 is a device con-
stituted by an optical unit formed by optical parts such
as a lens and mirror and by a light source such as a
mercury lamp, which performs projection based on image
data stored in the RAM 22 (i.e. the image-memory), etc.
[0041] The display device 200 according to the first
embodiment is capable of performing a variety of
processing as described below, due to the above-de-
scribed hardware configuration.
[0042] Here, explanation of a hardware configuration
of the server 300 according to the first embodiment is
omitted, as the configuration is similar to that of comput-
ers in general that have a CPU and a memory.
[0043] The following description explains a functional
configuration of the display device 200 according to the
first embodiment. FIG. 4 is a drawing for explaining the
functional configuration of the display device according
to the first embodiment.
[0044] The display device 200 according to the first
embodiment includes a display-control-processing unit
220, which is actualized by the display-control program
210, and a memory area 230.
[0045] The display-control-processing unit 220 in-
cludes a content-data-acquiring unit 221, an image-size-
determining unit 222, an image-compressing unit 223, a
memory-storing unit 224, a display unit 225, and an im-
age-size-setting unit 226. Furthermore, the display de-
vice 200 includes display-setting information 231, which
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is stored in the memory area 230.
[0046] The content-data-acquiring unit 221 acquires
content data 311 stored in a content database 310 pro-
vided on the server 300. Here, the content-data-acquiring
unit 221 may acquire the content data 311 from the re-
cording medium 27.
[0047] The image-size-determining unit 222 deter-
mines whether the size of an image represented by image
data, which is included in the content data 311, is larger
than the size of the display region of the display device
200. That is to say, the image-size-determining unit ac-
cording to the first embodiment determines whether an
image represented by image data that is input to the dis-
play device 200 fits in the display region, referring to the
size of the image. Here, the size of an image is repre-
sented by the number of pixels in a line and the number
of lines relative to a given resolution.
[0048] The image-compressing unit 223 generates im-
age data representing an image in a compressed size,
based on a determination result of the image-size-deter-
mining unit 222.
[0049] The memory-storing unit 224 stores, in the RAM
22 (i.e. the image-memory), either one of image data
generated by the image-compressing unit 223 or image
data included in the content data 311 that is acquired by
the content-data-acquiring unit 221, based on a determi-
nation result of the image-size-determining unit 222.
[0050] The display unit 225 performs projection, by
means of the image-projecting device 26, based on im-
age data stored in the RAM 22 (i.e. the image-memory),
in accordance with the below-described display-setting
information 231.
[0051] The image-size-setting unit 226 sets the size of
an image to be displayed by the display unit 225. That is
to say, upon receiving an instruction from a user for scal-
ing the display region of the display device 200 along
with a designated magnification ratio, the image-size-set-
ting unit 226 according to the first embodiment stores the
designated magnification ratio as the display-setting in-
formation 231. Further, the image-size-setting unit 226
according to the first embodiment may set the size of the
display region (i.e. the projection region). In a case where
the size of the display region is changed, the size of an
image is changed in accordance with the size of the dis-
play region.
[0052] The display-setting information 231, which is
stored in the ROM 23, etc., includes setting information
that includes a magnification ratio of the display region
or of an image to be displayed by the display unit 225.
Here, the display-setting information 231 may include a
variety of setting information relating to a display condi-
tion of image data to be reproduced by the display unit
225 (e.g. setting information for adjusting brightness for
reproducing image data, etc.).
[0053] The following description explains details of
processing performed by the display system 100 accord-
ing to the first embodiment. FIG. 5 is a flowchart for ex-
plaining the processing performed by the display device

200 according to the first embodiment.
[0054] The display device 200 according to the first
embodiment acquires content data 311 from the content
database 310 provided on the server 300, by means of
the content-data-acquiring unit 221 (Step S50).
[0055] Upon receiving an instruction for reproducing
the content data 311, the image-size-determining unit
222 provided on the display device 200 determines
whether the size of an image represented by image data
included in the content data 311 is larger than the size
of the display region of the display device 200 (Step
S502). Here, in a case where the content data 311 in-
cludes multiple sets of image data, the image-size-de-
termining unit 222 performs the above-described deter-
mination on each set of image data. Step S502 is ex-
plained in detail in the following description.
[0056] At Step S502, in a case where the size of the
image is smaller than the size of the display region, the
display device 200 proceeds the processing to below-
described Step S504.
[0057] At Step S502, in a case where the size of the
image is larger than the size of the display region of the
display device 200, the display device 200 compresses
the image represented by the image data into a size that
is the largest possible to fit in the display region, by means
of the image-compressing unit 223 (Step S503). In other
words, the image-compressing unit 223 compresses the
image represented by the image data into a size, so that
at least one of the height or width of the image represent-
ed by the image data conforms with respective one of
the height or width of the display region of the display
device 200.
[0058] Then, the memory-storing unit 224 provided on
the display device 200 stores the image data in the RAM
22 (i.e. the image-memory), based on the determination
result of the image-size-determining unit 222 (Step
S504). At Step S504, in the case where the size of the
image is determined to be smaller than the size of the
display region at Step S502, the memory-storing unit 224
stores the image data included in the content data 311
directly in the image-memory. Furthermore, in the case
where the size of the image is determined to be larger
than the size of the display region at Step S502, the mem-
ory-storing unit 224 stores, in the image-memory, the im-
age data representing the compressed image obtained
at Step S503.
[0059] Then, the display unit 225 provided on the dis-
play device 200 determines whether a magnification ratio
is changed, referring to the display-setting information
231 (Step S505). In other words, the display unit 225
determines whether an operation for changing the mag-
nification ratio has been performed by a user, etc., by
means of the image-size-setting unit 226, since the pre-
vious instance of displaying an image.
[0060] Specifically, for example, it is determined that
the magnification ratio is changed, in such a case where
the magnification ratio included in the display-setting in-
formation 231 is 80 %, and the magnification ratio for
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reproducing image data directly beforehand was 100 %.
[0061] In a case of determining, at Step S505, that the
magnification ratio is not changed, the display device 200
proceeds the processing to below-described Step S507.
[0062] In a case of determining, at Step S505, that the
magnification ratio is changed, the display device 200
compresses the image represented by the image data
stored in the image-memory, by means of the image-
compressing unit 223, in accordance with the magnifica-
tion ratio included in the display-setting information 231
(Step S506).
[0063] For example, in a case where the magnification
ratio is 80 % with respect to a size of the image repre-
sented by the image data of 800 3 800 pixels, the image-
compressing unit 223 generates, based on the image
data stored in the image-memory, image data represent-
ing an image in a size of 640 3 640 pixels.
[0064] Then, the display device 200 performs projec-
tion based on the image data, by means of the display
unit 225 (Step S507). At Step S507, in the case of deter-
mining that the magnification ratio is changed at Step
S505, the display unit 225 projects the image represent-
ed by the image data generated at Step S506. Further,
in the case of determining, at Step S505, that the mag-
nification ratio is not changed, the display unit 225
projects the image represented by the image data stored
in the image-memory.
[0065] Then, the display device 200 determines wheth-
er the content data 311 includes another set of image
data (Step S508). In a case of determining, at Step S508,
that no other set of image data is included, the display
device 200 terminates the processing. In a case of de-
termining, at Step S508, that another set of image data
is included, the display device 200 returns the processing
to Step S502.
[0066] Here, in the first embodiment, the above-de-
scribed processing of Steps S502 through S504 and
processing of Steps S505 through S507 may be per-
formed in a parallel manner. That is to say, for example,
in a case where multiple sets of image data are included
in the content data 311, the display device 200 may per-
form the processing of Steps S505 through S507 on a
set of image data while performing the processing of
Steps S502 through S504 on another set of image data
to be reproduced after the preceding set of image data.
[0067] The following description further explains the
determination performed by the image-size-determining
unit 222 at Step S502 in FIG. 5, with reference to FIG.
6. FIG. 6 is a drawing for explaining an example of the
determination result of the image-size-determining unit.
[0068] In FIG. 6, a case where the size of the display
region of the display device 200 is 1280 3 800 [pixel] is
explained.
[0069] In the first embodiment, the image-size-deter-
mining unit 222 determines that an image is "larger" than
the display region, in a case where at least one of the
number of pixels in the horizontal direction (i.e. width)
and in the vertical direction (i.e. height) of the image rep-

resented by image data included in the content data 311
is larger than the number of pixels in the horizontal di-
rection and in the vertical direction of the display region
of the display device 200. In other words, an image is
determined to be "smaller" than the display region, in a
case where the number of pixels in the horizontal direc-
tion and in the vertical direction of the image represented
by image data included in the content data 311 are small-
er than the number of pixels in the horizontal direction
and in the vertical direction of the display region of the
display device 200, respectively. Here, the horizontal di-
rection refers to a direction that is horizontal with respect
to a direction of lines of image data, whereas the vertical
direction refers to a direction that is vertical with respect
to the direction of lines of the image data.
[0070] As described above, according to the first em-
bodiment, in such a case where the size of an image to
be displayed by the display device 200 is larger than the
size of the display region of the display device 200, the
display device 200 generates image data representing
an image, which is compressed into a size that is the
largest possible to fit in the display region, and then stores
the image data in the image-memory, as pre-processing.
In such a way, upon receiving an instruction from a user,
etc., for changing the magnification ratio (i.e. an instruc-
tion for enlargement or compression), the display device
200 scales the image data stored in the image-memory
in accordance with the magnification ratio for reproducing
the image data, so as to prevent deterioration in image
quality of the reproduced image. Furthermore, according
to the first embodiment, time for scaling an image may
be shortened, compared to a case of scaling an image
included in the content data 311 upon receiving an in-
struction for changing the magnification ratio. Thus, ac-
cording to the first embodiment, time for displaying an
image may be shortened.
[0071] As described above, a user may be provided
with favorable viewing of displayed (or generated) con-
tent represented by the content data 311, according to
the first embodiment.

(Second Embodiment)

[0072] The following description explains the second
embodiment, with reference to drawings. The second
embodiment differs from the first embodiment in an as-
pect of considering a case where an image is displayed
at a rotated angle. Thus, the following description regard-
ing the second embodiment only explains the difference
from the first embodiment. Explanation of elements hav-
ing the same functional configurations as that of the first
embodiment is omitted, assigning the elements the same
reference symbols used in the explanation of the first
embodiment.
[0073] FIG. 7 is a drawing for explaining a functional
configuration of a display device according to the second
embodiment. In a display system 100A according to the
second embodiment, a display device 200A includes a
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display-control-processing unit 220A.
[0074] The display-control-processing unit 220A ac-
cording to the second embodiment includes an image-
rotating unit 227, in addition to the units included in the
display-control-processing unit 220 according to the first
embodiment.
[0075] Furthermore, the display device 200A accord-
ing to the second embodiment stores display-setting in-
formation 231A in the memory area 230.
[0076] The image-rotating unit 227 according to the
second embodiment rotates an image represented by
image data by a predetermined degree, based on the
display-setting information 231A. Furthermore, the im-
age-rotating unit 227 determines whether the content da-
ta 311 is video data.
[0077] The display-setting information 231A includes
information for reproducing image data at a rotated angle
by a predetermined degree (i.e. a rotation-display set-
ting), etc., in addition to the magnification ratio of image
data to be reproduced by the display unit 225. For exam-
ple, the rotation-display setting is information for repro-
ducing image data at an angle rotated to either the right
or the left by 90 degrees, etc.
[0078] The following description explains processing
performed by the display device 200A, with reference to
FIG. 8. FIG. 8 is a flowchart for explaining the processing
performed by the display device according to the second
embodiment.
[0079] Explanation of processes at Steps S801 and
S802 in FIG. 8 is omitted, as the processes are the same
as the processes at Steps S501 and S502 in FIG. 5,
respectively.
[0080] The image-rotating unit 227 provided on the dis-
play device 200A determines whether the content data
311 is video data (Step S803), for the reason that, in a
case where the content data 311 is video data, it is not
common for images (i.e. video) to be reproduced at a
rotated angle by a predetermined degree. However, even
in the case where the content data 311 is video data,
images (i.e. video) may be reproduced at a rotated angle
by a predetermined degree. In such a case, the determi-
nation processing of Step 803 is not performed.
[0081] In a case where the content data 311 is deter-
mined to be video data at Step S803, the display device
200A proceeds to below-described Step S806.
[0082] In a case where the content data 311 is deter-
mined not to be video data at Step S803, the display
device 200A determines whether a rotation-display set-
ting is provided, by means of the image-rotating unit 227,
referring to the display-setting information 231A (Step
S804).
[0083] In a case of determining, at Step S804, that the
rotation-display setting is provided, the display device
200A, by means of the image-rotating unit 227 and the
image-compressing unit 223, generates image data rep-
resenting an image obtained by rotating the image in-
cluded in the content data 311 by a predetermined degree
in accordance with the rotation-display setting included

in the display-setting information 231A, and by com-
pressing the rotated image (Step S805).
[0084] The following description explains processing
performed by the image-rotating unit 227. At Step S805,
in a case where the rotation-display setting included in
the display-setting information 231A is information for
displaying an image at an angle of rotation to the left by
90 degrees, the image-rotating unit 227 generates image
data for displaying the image at the angle of rotation to
the left by 90 degrees. Further, the image-compressing
unit 223 generates image data obtained by compressing
the image represented by the image data generated by
the image-rotating unit 227. The compression process
performed by the image-compressing unit 223 is the
same as the process at Step S503 in FIG. 5. Here, al-
though the compression process performed by the im-
age-compressing unit 223 is preceded by the rotation
process performed by the image-rotating unit 227, the
order may be reversed.
[0085] In a case of determining, at Step S804, that the
rotation-display setting is not provided, the display device
200A compresses the first image (i.e. an image of the
first frame) included in video data, by means of the image-
compressing unit 223 (Step S806). The process for com-
pressing image data at Step S806 is the same as the
process at Step S503 in FIG. 5.
[0086] Then, the display device 200A stores image da-
ta in the image-memory, by means of the memory-storing
unit 224 (Step S807), and then proceeds to Step S808.
At Step S807, in a case where the size of the image
represented by the image data included in the content
data 311 is determined to be smaller than the size of the
display region, the memory-storing unit 224 stores the
image data included in the content data 311 directly to
the image-memory.
[0087] Further, at Step S807, in a case where the con-
tent data 311 is video data; and the size of an image of
the first frame is bigger than the size of the display region,
the memory-storing unit 224 stores, in the image-mem-
ory, image data representing the frame image in a com-
pressed size.
[0088] Further, at Step S807, in a case where the size
of the image is larger than the size of the display region;
the content data 311 is not video data; and the rotation-
display setting is not provided, the memory-storing unit
224 stores, in the image-memory, image data represent-
ing an image in a compressed size.
[0089] Further, at Step S807, in a case where the size
of the image is larger than the size of the display region;
the content data is not video data; and the rotation-display
setting is provided, the memory-storing unit 224 stores,
in the image-memory, image data representing an image
in a compressed size and at a rotated angle.
[0090] Explanation of processes at Steps S808
through S811 is omitted, as the processes are the same
as the processes at Steps S505 through S508 in FIG. 5.
[0091] In the second embodiment, the rotation-display
setting may be provided by a user, by means of a setting
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unit, and may be provided by means of a predetermined
program. The predetermined program may be configured
to determine whether to display an image represented
by image data at a rotated angle, and then to provide a
rotation-display setting on the display device 200A in ac-
cordance with a determination result. For example, in a
case where there is a human (person) on an image rep-
resented by image data, the predetermined program may
recognize the face of a person by means of a conven-
tional art, and then rotate the image, based on a direction
the person is facing.
[0092] It should be noted that, in the second embodi-
ment, the display device 200 may determine whether the
content data 311 is video data, even in such a case where
the size of the image represented by the image data in-
cluded in the content data 311 is smaller than the size of
the display region of the display device 200. Then, the
display device 200 may perform the processes at above-
described Steps S804 through S806, in such a case
where the content data 311 is determined not to be video
data.
[0093] As described above, in the second embodi-
ment, in such a case where an instruction for displaying
an image at a rotated angle has been provided by a user,
etc., the display device 200 generates image data rep-
resenting an image at a rotated angle and in a com-
pressed size, and then stores the image data in the im-
age-memory, as pre-processing. In such a way, accord-
ing to the second embodiment, in such a case where an
instruction for displaying an image at a rotated angle has
been provided by a user, etc., time for displaying an im-
age may be shortened, and favorable viewing may be
provided for the user.

(Third Embodiment)

[0094] The following description explains the third em-
bodiment, with reference to drawings. The third embod-
iment differs from the second embodiment in an aspect
of generating, in pre-processing, multiple sets of image
data based on which an image targeted for rotation, is
reproduced at multiple different rotated angles. Thus, the
following description regarding the third embodiment on-
ly explains the difference from the second embodiment.
Explanation of elements having the same functional con-
figurations as that of the second embodiment is omitted,
assigning the elements the same reference symbols
used in the explanation of the first embodiment.
[0095] FIG. 9 is a flowchart for explaining processing
performed by a display device according to the third em-
bodiment.
[0096] Explanation of processes at Steps S901
through S903 in FIG. 9 is omitted, as the processes are
the same as the processes at Steps S801 through S803
in FIG. 8, respectively.
[0097] In a case where, at Step S903, the content data
311 is determined to be video data, the display device
200A generates image data for reproducing an image at

a rotated angle by a predetermined degree, by means of
the image-rotating unit 227. Then, the image-compress-
ing unit 223 generates image data obtained by compress-
ing the image represented by the image data generated
by the image-rotating unit 227 into a size that is the largest
possible to fit in the display area of the display device
200 (S904), and then the display device 200A proceeds
to Step S906.
[0098] The following description explains the rotation
process and compression process according to the third
embodiment. According to the third embodiment, the im-
age-rotating unit 227 generates multiple sets of image
data corresponding to images obtained by rotating the
image targeted for rotation, to the left by 90 degrees, to
the right by 90 degrees, and to either one of the right or
left by 180 degrees, respectively. Then, the image-com-
pressing unit 223 generates data corresponding to im-
ages obtained by compressing the images rotated by the
image-rotating unit 227.
[0099] That is to say, according to the third embodi-
ment, in a case of rotating an image, the display device
200A stores four patterns of image data corresponding
to the image provided targeted for rotation, as described
below with reference to FIG. 10.
[0100] In a case where the content data 311 is deter-
mined not to be video data at Step S903, the display
device 200A proceeds to Step S905. Explanation of the
process at Step S905 is omitted, as the process is the
same as the process at Step S806 in FIG. 8.
[0101] Then, the display device 200A stores image da-
ta in the image-memory, by means of the memory-storing
unit 224 (Step S906).
[0102] Then, the display device 200 determines wheth-
er the rotation-display setting is provided, referring to the
display-setting information 231A, by means of the display
unit 225 (Step S907).
[0103] In a case of determining, at Step S907, that the
rotation-display setting is provided, the display unit 225
of the display device 200A retrieves, from among the
image data store in the image-memory, the image data
designated in accordance with the rotation-display set-
ting included in the display-setting information 231A
(Step S908). For example, in a case where the rotation-
display setting is information for displaying an image at
an angle rotated to the left by 180 degrees, the display
unit 225 retrieves the image data as designated.
[0104] In a case of determining, at Step S907, that the
rotation-display setting is not provided, the display unit
225 of the display device 200A retrieves the image data
stored in the image-memory, which represents the image
compressed to the size that is the largest possible to fit
in the display region of the display device 200 (Step
S909). For example, in such a case where the content
data 311 is video data, the display unit 225 retrieves the
image data representing the image compressed in the
process at Step S905.
[0105] Explanation of a process at Step S910 is omit-
ted, as the process is the same as the process at Step
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S808 in FIG. 8.
[0106] In a case of determining, at Step S901, that the
magnification ratio is changed, the image-compressing
unit 223 of the display device 200A compresses the im-
age represented by the image data retrieved at above-
described Step S908 or S909, in accordance with the
magnification ratio included in the display-setting infor-
mation 231A (Step S911).
[0107] Then, the display device 200A projects an im-
age represented by image data, by means of the display
unit 225 (Step S912). That is to say, in such a case of
determining that the magnification ratio is changed at
above-described Step S910, the display unit 225 projects
the image represented by the image data generated at
Step S911. Furthermore, in such a case of determining
that the magnification ratio is not changed at Step S910,
the display unit 225 projects the image represented by
the image data retrieved at Step S908 or S909.
[0108] Explanation of a process at Step S913 is omit-
ted, as the process is the same as the process at Step
S811 in FIG. 8.
[0109] It should be noted that, according to the third
embodiment, the display device 200A may determine
whether the content data 311 is video data, even in a
case where the size of an image represented by image
data included in the content data 311 is smaller than the
size of the display region of the display device 200A.
Further, the display device 200A may then perform the
process at above-described Step S904, in such a case
where the content data 311 is determined not to be video
data.
[0110] The following description explains the process
at Step S904 in FIG. 9, with reference to FIG. 10. FIG.
10 is a drawing for explaining an example of image data
stored in the memory, with respect to the processing per-
formed by the display device 200A according to the third
embodiment.
[0111] In FIG. 10, the image represented by the image
data included in the content data 311 acquired at Step
S901 in FIG. 9 is referred to as an image 40, and the size
of the image 40 is 2560 3 1600 [pixel] . Further, in FIG.
10, the size of the display region of the display device
200A is 800 3 1280 [pixel].
[0112] According to the third embodiment, as illustrat-
ed in FIG. 10, the image-rotating unit 227 and the image-
compressing unit 223 generates image data represent-
ing each of images 41, 42, 43, and 44, based on the
image data representing the image 40.
[0113] The image 41 is an image obtained by scaling
the image 40 into a size that is the largest possible to fit
in the display region of the display device 200A. The im-
age 42 is an image obtained by rotating the image 40 to
the left by 90 degrees and then scaling the rotated image
40 into a size that is the largest possible to fit in the display
region of the display device 200A. The image 43 is an
image obtained by rotating the image 40 to the left by
180 degrees and then scaling the rotated image 40 into
a size that is the largest possible to fit in the display region

of the display device 200A. The image 44 is an image
obtained by rotating the image 40 to the left by 270 de-
grees (or to the right by 90 degrees) and then scaling the
rotated image 40 into a size that is the largest possible
to fit in the display region of the display device 200A.
[0114] As described above, according to the third em-
bodiment, the display device 200A generates image data
representing an image obtained by scaling the image 40,
as well as multiple sets of image data representing mul-
tiple images obtained by scaling the image 40 and rotat-
ing the compressed image by predetermined degrees,
respectively, and then stores each set of the generated
image data in the image-memory. In such a way, accord-
ing to the third embodiment, in a case of receiving, from
a user, etc., an instruction for rotating an image being
displayed, which is based on image data stored in the
memory, time for displaying an image may be shortened,
and favorable viewing may be provided for the user.
[0115] The present invention is not limited to the em-
bodiments disclosed specifically in the above descrip-
tion, and various variations and modifications may be
made without departing from the scope of the claims.
[0116] The present international patent application
claims the benefit of priority of Japanese Patent Applica-
tion No. 2014-188028, filed on September 16, 2014, the
contents of which are incorporated herein by reference
in their entirety.

[Reference Signs List]

[0117]

100 display system
200 display device
21 CPU
22 RAM
23 ROM
24 external I/F
27 recording medium
25 communication I/F
26 image-projecting device
300 server
221 content-data-acquiring unit
222 image-size-determining unit
223 image-compressing unit
224 memory-storing unit
225 display unit
226 image-size-setting unit
310 content database
231 display-setting information
311 content data
B bus
N network

Claims

1. A display device comprising:
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a determining unit configured to determine,
based on a size of a first image represented by
first image data, whether the first image is able
to be displayed in a display region of the display
device;
a generating unit configured to generate, based
on the first image data, second image data rep-
resenting a second image that conforms with a
size of the display region, in response to a de-
termination that the first image is not able to be
displayed in the display region; and
a display unit configured to reproduce the sec-
ond image data.

2. The display device according to claim 1, wherein,
upon receiving an instruction for changing a size of
the second image, the generating unit generates
third image data representing a third image in ac-
cordance with the instruction, based on the second
image data.

3. The display device according to claim 1 or 2, wherein
the generating unit generates the second image data
such that the first image and the second image have
a same aspect ratio.

4. The display device according to claim 1 or 2, wherein
the determining unit determines that the first image
is able to be displayed in the display region, in re-
sponse to a condition where a height of the first im-
age is equal to or shorter than a height of the display
region and a width of the first image is equal to or
shorter than a width of the display region.

5. The display device according to any one of claims 1
through 4, wherein the display unit reproduces the
first image data, in response to a determination that
the first image is able to be displayed in the display
region.

6. The display device according to any one of claims 1
through 5, further comprising an image-rotating unit
configured to determine whether the first image data
is a part of video data, and configured to generate
fourth image data representing a fourth image, in
response to a determination that the first image data
is not a part of video data, the fourth image corre-
sponding to a rotated version of the first image.

7. The display device according to claim 6, wherein the
image-rotating unit generates a plurality of sets of
the fourth image data representing a plurality of ver-
sions of the fourth image that correspond to a plu-
rality of rotated versions of the first image, respec-
tively, the plurality of rotated versions being rotated
at different angles.

8. A display system including a display device and a

server for providing content data to the display de-
vice, the display system comprising:

a determining unit configured to determine,
based on a size of a first image represented by
first image data included in the content data,
whether the first image is able to be displayed
in a display region of the display device;
a generating unit configured to generate, based
on the first image data, second image data rep-
resenting a second image that conforms with a
size of the display region, in response to a de-
termination that the first image is not able in the
display region; and
a display unit configured to reproduce the sec-
ond image data.

9. A display-control program for causing a computer to
perform processing, the processing comprising:

determining, based on a size of a first image
represented by first image data, whether the first
image is able to be displayed in a display region
of a display device;
generating, based on the first image data, sec-
ond image data representing a second image
that conforms with a size of the display region,
in response to a determination that the first im-
age is not able to be displayed in the display
region; and
reproducing the second image data.
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